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(57) This invention pertains to a universal hand

piece such as a stationary handle or a slap hammer
with a universal quick release connector which attaches

and detaches to various instruments used in a knee

prosthesis implantation surgical procedure. Instrument

end pieces to which the hand piece may attach may
include, for example, punches, inserters, extractors,

impactors, or other instruments in which use of a hand

piece is desired.
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Description

FIELD OF THE INVENTION

The present invention relates to instruments for 5

implanting an artificial knee, and, in particular, to a uni-

versal handle and slap hammer for use with such instru-

ments.

BACKGROUND OF THE INVENTION w

During knee replacement surgery a surgeon pre-

pares, among other things, the tibial bone to receive a

tibial tray (and insert) and the femoral bone for a femoral

implant. A surgeon uses tibia tray trials and femoral tri- is

als to determine the tibial and femoral implant sizes, to

ensure proper alignment and implant thickness, and to

make the appropriate cuts, reams, or recesses in the

bones for receipt of the femoral and tibial tray implants.

A variety of instruments are used to prepare the bones 20

and to insert and extract the trials and implants. The tib-

ial tray requires tibial bone preparation using punches

and or drills. Each type of tibial tray requires different

punches and/or drills to prepare the tibial bone for

implantation. Standard non-cemented tibial implants 25

require a different opening shape and length than

cemented implants. Similarly a modular type implant

requires a different bone recess size for both its

cemented and non-cemented versions.

Typically, during tibial preparation procedures, a tib- 30

ial tray trial is selected to correspond with the implant

type. Accordingly, the tibial tray trial will have an opening

to accommodate the appropriate punch and/or drill

shape for that particular implant type. A punch, and, if

necessary, a drill is used to form a recess in the tibial 35

bone into which the keel of the tibial implant is to be

placed. Typically the punch has a handle with a punch-

ing end piece and a guide for receiving the cutting

piece, located on the end of the handle. Each type of

punch has a different end piece and guide. Thus, for 40

each type of implant, a different handle, end piece, and

punch guide is required. Furthermore, a slap hammer
may be used instead of a handle, for example, in situa-

tions where it may be desirable to extract the punch.

Thus, for each type of punch, a different slap hammer 45

would be required.

A handle is typically permanently attached to a tib-

ial tray inserter. A tibial tray inserter is typically attached

to a tibial tray to place the tray and be inserted on a pre-

pared tibial bone. The handle on the inserter is used to so

apply pressure as the tray is being inserted. The tray

inserter with its handle is then detached from the tray

which is left on the tibial bone.

A handle is typically permanently attached to a tib-

ial tray impactor, a poly tibial component impactor or a ss

femoral impactor. A tibial tray impactor is placed on an

inserted tibial tray and is used to hammer the tray fur-

ther into the prepared bone to ensure a secure fit. Like-

wise, a poly tibial component impactor is placed on a

revision or stabilized tray insert and is used to seat the

implant onto the prepared tibial tray. Also, a femoral

impactor is placed on an inserted femoral implant com-

ponent and used to hammer the femoral implant into

place.

A slap hammer or handle is attached to a femoral

inserter/extractor. A cemented femoral implant or a fem-

oral trial is held by the inserter/extractor and is placed

on a prepared femoral bone. The slap hammer or han-

dle is held and used to apply pressure as the implant or

trial is being inserted. The slap hammer may also be

used to extract the femoral trial component by repeat-

edly pulling up on the slap hammer.

Presently all punches, inserters, impactors, and

extractors of this type are permanently attached to their

respective handles or slap hammers, or, as is the case

with the punches, they are attached with screws to the

handle or slap hammer. Therefore, it is desirable to pro-

vide an artificial knee implant instrument system in

which less pieces are required and which will save time,

money and space in the operating room.

SUMMARY OF THE INVENTION

Accordingly, the present invention includes a uni-

versal connect/disconnect mechanism for a universal

handle and/or slap hammer. A preferred embodiment

includes a quick-release mechanism located at the dis-

tal end of the handle or slap hammer. The quick-release

mechanism is adapted to attach and detach from mod-

ular components of an implant instrument system

including punches, inserters, impactors, extractors, etc.

In a preferred embodiment, the universal handle

and slap hammer attach firmly to the modular compo-

nents, with the quick-release mechanism comprising a

captive spring loaded sliding pin that locks the handle or

slap hammer into position. The sliding pin is attached to

a knob which when retracted allows the connecting por-

tion to engage with a mating part of a punch, inserter,

impactor, extractor or any similar modular component of

the system. A T-shaped slot of the modular component

mating portion receives the end of the universal handle

or slap hammer. When the knob of the handle or slap

hammer is released, the pin extends into the hole in the

modular component thereby preventing the end of the

universal handle or slap hammer from disengaging from

the modular component. The handle or slap hammer is

disengaged in a similar manner by retracting the knob,

drawing the sliding pin back into the body of the han-

dle/slap hammer and sliding the quick release mecha-

nism out of the T-shaped slot allowing quick attachment

and detachment from the mating component. The han-

dle or slap hammer may be connected or disconnected

using one hand, leaving the other hand free for other

purposes.

DETAILED DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a perspective view of a universal

10
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3 EP 0 780 090 A1

slap hammer of the system of the present invention ; the knob

Figure 1 1 illustrates a perspective view of a femoral

impactor system of the present;

DETAILED DESCRIPTION OF THE INVENTION

Referring now to Figure 1 , there is illustrated a slap

hammer 10 with a universal quick connect/disconnect

mechanism 17. The slap hammer 10 includes a sliding

handle member 12 having an opening 13 through which

the stem 14 of the slap hammer extends. The handle

member 12 is arranged to slide up and down between

stops 15, 16. The slap hammer 10 further comprises

quick-release mechanism 1 7 extending distally from the

stem 14. The quick-release mechanism 17 comprises a

knob 18, a pin 19, and a universal connecting portion 20

having a T-shaped longitudinal cross-section. The uni-

versal connecting portion 20 is coupled to the stem 14,

and located at the distal end of the slap hammer 1 0. The

pin 19, coupled to the knob 18, extends distally of knob

18 through the connecting member 20. The knob 18 is

spring-loaded in a distal direction and is adapted to

move between stop 16 and connecting member 20.

When the knob 18 is moved in a proximal direction, the

pin 19 is retracted into the connecting member 20.

When the knob 18 is released, the spring-loaded bias of

4

1 8 causes the knob 1 8 and pin 1 9 to move in a

distal direction so that the pin 19 extends distally from

the connecting member 20.

Referring now to Figure 2, a handle 1 1 comprises a

handle portion 25, a stem 24, and a quick release

mechanism 17 located at the distal end of the stem 24.

The quick release mechanism 1 7 comprises a knob 18,

a pin 19 coupled to the knob 18, and connecting mem-
ber 20 coupled to the stem 24 through the knob 1 8. The

quick release mechanism is the same device as the

quick-release mechanism 17 on the slap hammer 10 of

Figure 1 . The knob 18 is spring-loaded in a distal direc-

tion and is adapted to move between the distal end 21

of the handle portion 25 and connecting member 20.

When the knob 18 is moved in a proximal direction, the

pin 19 is retracted into the connecting member 20.

When the knob 18 is released, the spring-loaded bias of

the knob 1 8 causes the knob 1 8 and pin 1 9 to move in a

distal direction so that the pin 19 extends distally from

the connecting member 20.

The connecting member 20, included with both the

slap hammer 10 and handle 11, is arranged to couple

with the non-cemented standard punch 30 (Figure 3)

and the standard cement punch 31 (Figure 4). The

standard non-cemented punch 30 is used to form a

shape in the tibia to receive a standard or cruciform tib-

ial keel. The standard cement punch 31 is arranged to

form an extra recess in the tibia to provide additional

space around a standard or cruciform keel after the

standard non-cemented punch 30 is used to receive a

cemented tibial stem.

Referring to Figure 3, the non-cemented punch 30

comprises a universal connector 32 having a cylindrical

member 33 with an opening 34 in its outer circumfer-

ence for receiving the connecting member 20. The

opening 34 includes a groove 35 for receiving a lower

portion 22 of the connecting member 20, and a nar-

rower opening 36 for receiving an upper portion 23 of

the connecting member 20. The non-cemented punch

30 finally comprises an opening 37 located on the bot-

tom of the groove 35 for receiving the pin 19 of the con-

necting member 20 to lock the connecting member 20

to the non-cemented punch 30. The connector 32 is

coupled to the base 38 of the non-cemented punch 30.

The base 38 has an end piece 39 which has appropriate

shape for forming the recess the tibial bone to receive a

similarly shaped keel of a standard keel implant.

The standard cement punch 31 includes a universal

connector 42 comprising a cylindrical member 43 with

an opening 44 in its outer circumference. The opening

44 includes a groove 45 for receiving the lower portion

22 of the connecting member 20; narrower opening 46

for receiving the upper portion 23 of the connecting

member 20; and an opening 47 for receiving the pin 19.

The universal connector 42 operates in a similar man-

ner as the connector 32 of the non-cemented punch 30

as described above. The connector 42 is coupled to the

base 40 of the cement punch 31. Cement punch 31

includes an end piece 41 extending distally from the

Figure 2 illustrates a perspective view of a universal

handle of the system of the present invention;

5

Figure 3 illustrates a perspective view of a non-

cemented standard keel punch of the present

invention;

Figure 4 illustrates a perspective view of a 10

cemented standard keel punch of the present

invention;

Figure 5 illustrates a perspective view of a non-

cemented modular keel punch of the present inven- 15

tion.

Figure 6 illustrates a perspective view of a

cemented modular keel punch of the present inven-

tion; 20

Figure 7 illustrates a perspective view of a tibial tray

inserter of the system of the present invention
;

Figure 8 illustrates a perspective view of a tibial tray 25

impactor of the system of the present invention;

Figure 9 illustrates a perspective view of a poly tibial

component impactor of a system of the invention;

Figure 10 illustrates a perspective view of femoral

inserter/extractor of the system of the present

invention; and
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5 EP 0 780 090 A1 6

base 40 and having a size and length corresponding to

the desired formed recess for a standard keel tibial

implant, in a cemented application, i.e., typically longer

than the non-cemented punch.

The punch 30 is selected and attached with the

connecting portion 20 to either the slap hammer 10 or

the handle 11. The punch 30 is inserted through an

opening in the punch guide (not shown) and in a tray

trial (Figure 7) to which the punch guide is attached.

The user holds the handle 1 1 and applies pressure to

form the recess in the tibia. Alternatively, if the slap

hammer 10 is used, the user holds the handle portion

12 and moves it up and down, along the stem 14 to

apply pressure, particularly as the handle portion 12

hits the stop 16, to form the recess in the tibia. The slap

hammer 10 may then be used to extract the punch 30 or

31 by applying more pressure as the handle portion 12

hits the stop 15. If a cemented implant is to be used, the

process is repeated using slap hammer 10 or handle

11, and the cemented punch 31, to form a recess for

receiving cement and a cemented keel.

Figures 5 and 6 illustrate a modular press fit tibial

keel punches including a modular non-cemented punch

60 (Figure 5), and a modular cemented punch guide 70

(Figure 6).

The modular non-cemented punch 60 comprises a

universal connector 62, which operates in the same
manner as the universal connectors 32 and 42 of Fig-

ures 3 and 4 to couple the slap hammer 1 0 or handle 1

1

to the punch 60. The modular non-cemented punch 60

includes an end piece 69 coupled to a base 68 which is

coupled to the universal connector 62. The end piece 69

is used to ream an opening in the tibia.

In use, a punch guide (not shown) is attached to a

tray trial (not shown). A drill bushing (not shown) is

placed on the opening of the punch guide and a hole of

a pre-determined depth is drilled in the tibia. The drill

bushing is removed and the punch 60 is attached to the

slap hammer 10 or handle 1 1 . The punch 60 is used to

further form a shaped tibial bone opening in a manner

as described above with respect to the system

described with reference to Figure 4.

In Figure 6, a modular cemented punch 70 is illus-

trated comprising a universal connector 72 which oper-

ates in the same manner as universal connectors 32, 42

and 62 of Figures 3-5 to couple the slap hammer 10 or

handle 11 to the punch 70. The modular cemented

punch 70 includes an end piece 79 coupled to a base 78

which is coupled to the universal connector 72. The end

piece 79 is used to ream an opening in the tibia.

The modular cemented punch 70 is used in the

same manner as the modular non-cemented punch 60

in Figure 5 except that the drill bit and punch 70 are

sized and shaped to prepare the tibial bone to accom-

modate cement and a cemented modular implant.

Referring now to Figure 7, a tibial tray inserter 50 is

illustrated comprising: a body 59 with a universal con-

necting element 52, a tray holder 54 with prongs 55,

located is at the posterior end of a rotatable threaded

screw 51 , and a knob 53 located on the anterior side of

the base 59. The knob 53 is coupled to threaded screw

51 which extends through a threaded hole 63 in the

body 59. The knob 53 is rotatably coupled to the tray

5 holder 54. The tray holder is extendable from and

retractable towards the anterior end of the body 59 by

way of rotating knob 53, thereby advancing or retracting

the threaded screw 51. The connector 52 includes a

lower posterior groove 49 for coupling to the posterior of

10 the rim 57 of a tibial tray 56. The connector 52 further

comprises opening 61 including a groove for receiving

the lower portion 22 of connecting member 20 and an

opening in the bottom of the groove for receiving pin 19

of connecting member 20 to lock the connecting mem-
15 ber 20 to the inserter 50. The groove and openings are

similar to those of connectors 32, 42 and 62 described

above.

In use, the prongs 55 are inserted under the poste-

rior side of the tibial tray rim 57. The connector body 59

20 is placed on the tray 56 and the knob 53 is rotated in a

first direction until the groove 49 of the connector 52 has

coupled with the rim 57 on the anterior side of the tray

56. The handle 1 1 or slap hammer 10 is coupled to the

coupling element 52 in a manner as described above

25 with respect to connectors 32, 42, 62 and 72 of Figures

3-6. The tray 56 is placed on the tibial bone and pres-

sure is applied to the handle 1 1 or slap hammer 10 to

push the keel 58 of the tray 56 into place. The knob 53

is rotated in the opposite direction to uncouple the

30 inserter 50 from the tray 56 and the inserter 50 is

removed.

A variety of inserters and their uses are known in

the art. According to the present invention, any such

inserter may be used with a similar universal coupling

35 mechanism.

Referring now to Figure 8, a tibial tray impactor 80

is illustrated comprising a universal connector 82 cou-

pled by way of screws 83 to an impacting block 81 . The

universal connector 82 comprises a body 84 with an

40 opening 85 in its side. The opening 85 includes a groove

86 for receiving the lower portion 22 of connecting

member 20 of handle 11 or slap hammer 10, and an

opening 87 in the bottom of the groove 86 for receiving

pin 19 of connecting member 20 to lock connecting

45 member 20 to the tibial tray impactor 80.

The universal connector body 84 is made from

stainless steel material and the impacting block 81 is

made of nylon. The impacting block 81 is shaped to fit

within rim 57 of the tray 56.

so The impactor 80 is typically used after the tray 56

has been inserted into the prepared tibial cavity. In use

the slap hammer 1 1 or handle 10 is coupled to the uni-

versal connector 82 in a manner as described above

with respect to connectors 32, 42, 52, 62 and 72. The

55 impacting block 81 is placed at various locations on the

tray 56 within the rim 57 to press the tray into position

and complete the insertion.

Referring now to Figure 9, a poly tibial component

impactor 90 is illustrated comprising a universal con-

4



7

nector 92 coupled by way of screws 93 to an impacting

block 91. An indentation 97 is formed in the block 91.

The universal connector 92 comprises a body 94 with

an opening 95 in its side. The opening 95 includes a

groove 96 for receiving the lower portion 22 of connect- 5

ing member 20 and an opening 97 in the bottom of the

groove 96 for receiving pin 19 of connecting member 20

to lock connecting member 20 to the poly tibial compo-

nent impactor 90.

The universal connector 92 is made from stainless 10

steel and the impacting block 91 is made of nylon. The

impacting block 91 is shaped to fit over tibial insert 98

having a spine 99 for stabilization. Such tibial inserts are

used, e.g., in revision knees or in stabilized knees. Typ-

ically, to implant such a tibial prosthesis, the tibial cavity 15

is purported to receive the keel of a cemented implant.

Cement is inserted into the prepared cavity. The steps

using the inserter 50 of Figure 7 and the impactor 80 of

Figure 8 are then repeated.

After the impactor 80 is used the knee is extended 20

to exert force on the tibia until the cement is set. The tib-

ial insert 98 is then placed in the tibial tray 56. The slap

hammer 1 1 or handle 1 0 is coupled to the universal con-

nector 92 in a manner as described above with respect

to connectors 32, 42, 52, 62, 72 and 82. The insert 98 is 25

placed on the tray 56 and the impacting block 91 is

placed on the insert 98 with the indentation 97 over the

spine 99. Pressure is applied to the handle 1 1 or slap

hammer 10 to complete insertion of the insert 98 into

the tray 56. 30

Referring now to Figure 10, there is illustrated a

femoral inserter/extractor 110 comprising a body 114

having a universal connector 112, moveable grasping

device 120, knob 121 for opening and closing the grasp-

ing device, nylon holder 122, height adjuster 123, mov- 35

able bodies 124, and grasping tips 125.

The knob 121 is rotatably coupled to the body 114

with a threaded screw 126 attached to the knob 121.

The screw 126 is movably coupled with opposing screw

threads 127 of moveable bodies 124. When the screw 40

126 is rotated by the knob 121, the moveable bodies

124 move towards or away from each other.

The height adjusters 123, nylon holders 122 and

grasping tips 125 are mounted on moveable bodies

124. The height adjusters 123 are rotatable 90° to 45

adjust the height or distance from the body 1 14 to the

tips 125. The height adjusters 123 have a variable thick-

ness which changes this height when a 90° rotation is

made. The nylon holders 122 include curvatures 127

shaped to fit over the concave curvatures of the top of a so

femoral implant. The grasping tips 125 extend inwardly

from the bodies 124 toward each other.

The universal connector 112 comprises an opening

1 15 in its side. The opening 115 includes a groove 116

for receiving the lower portion 22 of connecting element 55

20 on slap hammer 10 or handle 11. The opening 115

further comprises an opening 117 on its bottom for

receiving pin 19 of connecting member 20 to lock the

connecting member 20 to the femoral inserter/extractor

8

110.

In use the femoral inserter/extractor is used to grip

the femoral trial or femoral implants follows:

The femoral inserter/extractor 15 is coupled to the

slap hammer 10 or handle 11 using the connecting

member 20 to connect with the universal connector 112

in a similar manner as described above with respect to

connectors 32, 42, 52, 62, 72, 82, 92 and 102.

The knob 121 is rotated to move bodies 124 away

from each other. The height adjusters 123 are oriented

for the femoral height corresponding to the implant size.

The condyles of the femoral implant are placed on the

holders 122 and the knob is rotated until the tips 125

secure the femoral implant. The implant is then inserted

onto the prepared femoral bone.

Referring now to Figure 1 1 , a femoral impactor 100

is illustrated comprising a universal connector 102 cou-

pled by way of screws 103 to impacting block 101. The
universal connector 102 comprises a body 104 with an

opening 105 in its side. The opening 105 includes a

groove 106 for receiving the lower portion 22 of con-

necting member 20 and an opening 107 in the bottom of

the groove 106 for receiving pin 19 of connecting mem-
ber 20 to lock connecting member 20 to the femoral

impactor 100.

The universal connector body 104 is made from

stainless steel material and the impacting block 101 is

made of nylon. The impacting block 101 includes inden-

tations 108 shaped to fit over concave surfaces of the

femoral condyles.

The impactor 100 is used after the femoral portion

has been inserted as illustrated in Figure 10. The slap

hammer 1 1 or handle 1 0 is coupled to the universal con-

nector 1 02 in a manner as described above with respect

to connectors 32, 42, 52, 62, 72, 82 and 92. The impac-

tor 100 is typically then used to drive the femoral com-

ponent into place in the femur by placing the impacting

block 101 on the condyle portions of the implant and

applying pressure.

Although the present invention is described with

respect to particular embodiments and features and

uses, numerous variations or equivalents are possible

without taking away from the spirit or scope of the

claimed invention.

Claims

1. A universal hand piece for use in an artificial knee

implantation instrument system said hand piece

comprising:

a handle portion; and

a universal connector coupled to said handle

portion, said universal connector comprising:

a spring-loaded quick release mechanism

having a first locked position and a second

position, and an actuating device adapted

to move said release mechanism from said

EP 0 780 090 A1
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2.

3.

4.

first position to said second position;

wherein said release mechanism is biased

towards said first position and;

wherein said connector is adapted to fit and 5

lock with a corresponding connecting piece of an

instrument end piece.

The universal hand piece of claim 1 wherein said

handle portion comprises a stationary handle por- 10

tion fixed to said hand piece.

The universal piece of claim 1 wherein said hand

piece further comprises a shaft located between a

first and second stop, wherein said handle portion

comprises a handle slidable over said shaft and

between said first and second stops.

The instrument of claim 1 wherein said actuating

device comprises a slidable knob arranged to move
said release mechanism from said first position to

said second position.

An artificial knee implantation instrument system

comprising: 25

9. The instrument system of any of claims 5 to 7

wherein said end piece comprises a tibial tray

impactor for seating a tibial tray in a prepared tibial

bone.

10. The instrument system of any of claims 5 to 7

wherein said end piece comprises a tibial impactor

adapted to place a tibial insert in a tibial tray.

11. The instrument system of any of claims 5 to 7

wherein said end piece comprises a femoral

inserter for placing a femoral prosthesis onto a pre-

pared femoral bone.

15 12. The instrument system of any of claims 5 to 7

wherein said end piece comprises a femoral impac-

tor for placing a femoral prosthesis onto a prepared

femoral bone.

20 13. The instrument system of any of claims 5 to 7

wherein said end piece comprises a punch having a

punching end for preparing a tibial bone for a pros-

thetic implant.

an instrument end piece; and

a universal hand piece according to any pre-

ceding claim, wherein said end piece com-

prises: 30

an instrument portion for performing a step

in a prosthetic knee implantation proce-

dure; and

a connection portion arranged to receive 35

and lock with said universal connector of

said universal hand piece.

6. The instrument system of claim 5 wherein said

quick-release mechanism comprises a sliding bolt 40

and wherein said connecting piece comprises, a

first opening for receiving said connector and a sec-

ond opening for receiving said sliding bolt wherein

said sliding bolt extends into said second opening

when said connector is inserted in said first opening 45

and when said release mechanism is in said first

position.

7. The instrument system of claim 6 wherein said uni-

versal connecting portion of said end piece further so

comprises a locking portion adapted to engage said

connector of said hand piece in a locked, coupled

position with said connecting portion when said

sliding bolt is located in said second opening.

55

8. The instrument system of any of claims 5 to 7

wherein said end piece comprises a tibial tray

inserter for placing a tibial tray in a prepared tibial

bone.

6
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